Subepithelial connective tissue graft (SCTG) presents favorable outcomes. However, the harvesting technique can influence the anatomical and histological composition of the SCTG. Within the limitations of a case report, the behavior of SCTGs removed by two techniques was evaluated bilaterally in one patient using double blade scalpel (DBS) and de-epithelialized graft (DE). Clinical parameters, laser Doppler flowmetry (LDF) and histological analysis were assessed. Complete root coverage was observed bilaterally, as well as improvement in width and thickness of keratinized tissue 2 years postoperatively. The LDF analysis demonstrated better revascularization in the DBS recipient area compared to DE. The histological evaluation showed differences in tissue composition and organization of collagen fibers. Similar clinical outcomes were observed bilaterally, nevertheless greater morbidity and aesthetic was reported in the DE harvesting area.
INTRODUCTION

P
eriodontal plastic surgery can be defined as surgical procedures performed to prevent or correct anatomic, developmental, traumatic or disease-induced defects of gingival tissues, mucosa or alveolar bone. [1] [2] [3] The indications of surgical procedures for root coverage (RC) are: to avoid abrasion or root caries, improve the inconsistency or disharmony of the gingival margin, for esthetic reasons, alveolar ridge defects, reduction of dentin hypersensitivity, and keratinized tissue augmentation. [2, 4, 5] The subepithelial connective tissue graft (SCTG) associated with coronally advanced flap is considered the gold standard treatment for RC in Miller Class I and II gingival recessions. [4, 6, 7] However, SCTG can present different anatomical and histological characteristics depending on the harvesting technique. [4] Different techniques are available to obtain SCTG from palatal donor site, [5, [8] [9] [10] [11] [12] [13] including the de-epithelialized graft (DE), which is the removal of a free gingival graft with subsequent graft de-epithelization; [9, 10] and double blade scalpel (DBS) [8] technique, using a specific scalpel with two parallel blades, usually 1.5 mm apart. Regardless of the technique employed, the selected site for harvesting the SCTG must provide an adequate amount of tissue, avoiding risks to the patient with lower postoperative morbidity. [7, 9] Thus, the objective of this case report was to compare, by clinical parameters, laser Doppler flowmetry (LDF), and histological analysis, the behavior of SCTG removed by two techniques: DBS and DE.
at the region of premolars and molars, associated with esthetic impairment. Before performing any procedure, the patient was instructed about the actions involving the dental treatment and signed a free and informed consent and authorization form for the publication of clinical data in this study.
The patient presented thin periodontal biotype and Miller Class I [1] multiple gingival recessions in these areas, as well as traumatic brushing habits. The patient was instructed to perform tooth brushing by the modified Stillman technique. Surgical treatment of the recession defects was not scheduled until the patient reached bleeding on probing (BOP) and plaque index (PI) lower than 20%.
Surgeries were performed with an interval of 30 days, and both sides had the same surgical protocol except for the graft harvesting technique. Both surgeries were performed by a single trained surgeon. Figure 1a and b demonstrate the initial clinical aspects of surgical areas with multiple gingival recessions in premolars and first molars. The technique employed in recipient sites was described by Zucchelli and De Sanctis [14] [ Figure 1c and d]. The split-full-split flap was raised [ Figure 1e ] allowing complete graft and RC without tension [ Figure 1f ]. Papillae de-epithelization was performed [ Figure 1g ] with Goldman-Fox scissor, and the graft was stabilized at the level of the cementoenamel junction [ Figure 1h ]. Suspensory sutures complemented by simple suture [ Figure 1i and j] promoted coronally advanced flap with total coverage of the SCTG and positioned 1 mm coronally to the cementoenamel junction using a 5-0 nylon suture. The right site received a DBS graft [ Figure 2a -d] and the left recipient site received DE [ Figure 2e -h], drawn with a coin. In the DBS surgery, the DBS was positioned parallel to the long axis of the tooth, moving from distal to mesial, deepening all the extension of the active surface of the scalpel into the palatal tissue in regular movements [ Figure 2a ]. Internal lateral and apical incisions were made to remove the graft, leaving the most external portion of connective tissue and epithelium in the palate. The size of each graft was previously marked with the back of the blade on the palatal donor site [ Figure 2e ]. In both techniques, grafts were removed with approximately 1.5 mm of thickness. Figure 2b and f demonstrate the anatomical differences of DBS graft and DE, respectively. Both grafts were de-epithelized using 15C (Swann-Morton ® ) blades [ Figure 2c and g]. DBS palatal donor site presents an approximation of the incised edges [ Figure 2d ], while the DE harvesting technique leaves an extensive area of secondary intention healing [ Figure 2h ].
Clinical parameters
The clinical measurements were performed by a single blinded and calibrated examiner. Data were collected at baseline and after 1 and 2 years postoperatively [ Table 1 ]. The following periodontal parameters were assessed: Probing depth, BOP, PI, [15] keratinized tissue width (KTW), soft tissue thickness (STT) and recession depth. STT was determined 1.5 mm apically to the gingival margin at the mid-buccal point with an anesthetic needle and round endodontic stop, [9] using a digital caliper (MTX ® , Digital Caliper).
To determine the mean %RC, percentage of the gain of KTW (%GKTW) and Gain of STT (%GSTT) the formula proposed by Zucchelli et al. [9] was used [ Figure 3 ].
Compared to the initial aspects [ Figure 4a and b], evaluation after 1 [ Figure 4c and d] and 2 years [ Figure 4e and f] postoperatively revealed the stability of RC and gain of KTW. The coverage rate was 100% in premolars while the molars showed only partial coverage, but with an increase in keratinized tissue and reduction in recession depths. Only premolars received SCTG since they were the targeted elements in the RC and solely the coronally advanced flat was performed in both first molars.
Evaluations with visual analog scales were made considering the aesthetics in recipient areas and morbidity in donor sites. After 2 years, the patient reported esthetic preference for the left side (DE), but this technique caused greater discomfort in the postoperative period (in analyses at 0, 7, 14, and 28 days). An esthetic analysis was also carried out (considering color, texture, and regularity of the gingival margin in comparison to adjacent tissues) by a periodontist blinded to the surgical procedures, who also considered the left side had the most favorable esthetics.
Laser Doppler flowmetry
For the blood flow assessment, a LDF (VMS-LDF2 DUAL CHANNEL-Laser Doppler Blood Flow and Temperature Monitor, trademark Moor instruments) was employed at baseline, 2, 7, 14, and 28 days after the surgical procedures. The appliance is equipped with two probes that were stabilized with the use of individual silicone guides, providing a standardized probe positioning for the consecutive measurements. The guide had two perforations corresponding to the central part of the grafted connective tissue, being one drilled in a more mesial position and the other more distally, both aligned. The measurements with the LDF lasted 2 min in the two points simultaneously, and the collected data were analyzed by the statistical software Matlab ® and Excel Worksheet, then plotted to generate centroid graphs, and drawn as a result of this flowmetry analysis [ Figure 5 ].
The Doppler flowmetry showed a difference between values obtained on each side of the mouth (compared to the baseline values), demonstrating that the mean flow measured from the DE graft tended to be lower when compared to the graft removed by DBS, at all moments. The DBS graft presented a pattern of flow that returns and overtakes the baseline levels at 28 days, while the DE presented a much lower and variable flow rate in all measured periods. In addition, the lowest area of blue points in DE centroid graphs shows a more heterogeneous flow pattern. In DBS, the largest area of the ellipse represents greater homogeneity of the flow and the revascularization process as well.
Histological analysis
Incisional biopsies (fragment measuring 1 mm wide with graft length and thickness) were performed before de-epithelization of the grafts to confirm and analyze the nature of each harvested tissue. Histological sections were stained by H and E for evaluation on a microscope (Carl Zeiss, Germany) [ Figure 6 ].
The palatal fibromucosa is characterized by a dense connective tissue (lamina propria) covered with ortho-keratinized epithelium and a layer composed of the considerable amount of fatty and glandular tissue (submucosa) with variable thickness, [5, 7, 9] as shown in Figure 6 a-j. The images [ Figure 6e and j] evidence the different types of collagenization for each graft. In the DE graft, more organized collagen fibers [ Figure 6e] give the appearance of denser connective tissue. In the DBS [ Figure 6j ], it is possible to observe greater spacing between the fibers, leading to a looser aspect. These differences may be due to the predominance of each type of tissue present in the grafts. Normally there is a predominance of lamina propria in the DE grafts and submucosa in DBS, as shown on the ×4, in which the DBS [ Figure 6f ] presents the apical portion with more space between the tissue structures, characterizing a more disorganized tissue. However, individual variations should be considered in setting the tissue type of each graft. [8] 
DISCUSSION
Regardless of the type of connective tissue harvested, complete RC was achieved bilaterally. Enlargement of the KTW (%GKTW) reached 16% for DBS and 33% for DE and thickness (%GSTT) showing 126% for DBS and 16% for DE, were observed after 2 years postoperatively. In the esthetic analysis, both patient and periodontist considered best results at the DE site; however, the patient reported increased postoperative morbidity in DE donor area. The LDF showed a tendency of better and constant revascularization at all periods of measurement for DBS graft about DE. Histological analysis revealed differences in graft composition, with greater quantity of fibrous connective tissue and less spacing between fibers in DE compared to DBS. However, further studies are required to confirm these differences with a statistically significant sample.
In the present case report, better results were observed for DBS in %GSTT 2 years postoperatively. STT measurements were determined 1.5 mm apically to the gingival margin and partial marginal necrosis of DE graft was observed after 7 days postoperatively. Therefore, these factors may have influenced an inferior %GSTT for the DE site. This finding is by Zuhr et al., [7] who suggested that very dense and coarse connective tissue appears to undergo necrosis more easily. The LDF analysis suggested more heterogeneous results, with the lower mean flow in the DE grafted area compared to DBS. This result can be associated with the greater difficulty of revascularization of a denser SCTG regarding collagen fibers and less spacing between them, as observed in the histological evaluation. The operating principle of the LDF has some measurement-related limitations (small movements). [16] Although there are different techniques for obtaining S C T G [ 5 , 8 -1 3 ] , s o m e f a c t o r s m u s t b e c o n s i d e r e d . The decision-making process regarding the best technique for harvesting the SCTG should be based on scientific evidence, but also should consider the amount of available tissue in the eligible sites, the morbidity to the patient [9] and in particular, the preference of the clinical operator. [7] Within the limitations of a clinical case, this report showed no differences in the clinical results achieved by two distinct types of SCTG, despite the histological differentiation and a tendency of smaller initial revascularization in the DE graft, as verified by LDF.
CONCLUSION
Both techniques (DBS and DE) presented satisfactory clinical and esthetic outcomes in this case report. The different histological pattern of these types of grafts may be associated with variations in the revascularization process, verified by LDF. However, randomized clinical trials are required to better assess the real clinical differences as well as the results, using different types of SCTG harvesting techniques aiming at RC.
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